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VOICE COMMUNICATION FOR ELEVATOR 

This is a continuation of copending application(s) Ser. 
No. 07/902,780 ?led on Jun. 23, 1992, which is a contin 
uation of Ser. No. 734,403 ?led on Jul. 21, 1991; both 
now abandoned. 

TECHNICAL FIELD 

This invention relates to elevators and, more particu 
larly, to providing a voice circuit between an elevator 
car, a remote operator and a building superintendent 
during an elevator emergency or elevator failure mode. 

BACKGROUND ART 

There are failure modes of elevator systems that re 
sult in passengers of elevators being trapped inside the 
elevator car. During this trapped passenger state, we 
have used remote monitoring to provide relief by means 
of two-way conversation between the elevator passen 
gers and an attendant of the elevator system, e.g., via a 
dial up modern. A resident building monitor device 
makes a determination that there is a trapped passenger 
and dials a precon?gured telephone number to report 
the condition. A personal computer in a central moni 
toring center, which answers the call from the resident 
device, displays the trapped passenger alarm, building 
name and address plus the master identi?cation and 
elevator number. The PC then prompts the operator to 
“pick-up” the handset. Immediately upon picking up 
the telephone, the operator will be talking to the 
trapped passenger. There is presently no facility to 
provide the operator with simultaneous knowledge as 
to any other cars which have trapped passengers in the 
same group of (up to eight) elevators in the building. 
When the operator hangs up the handset from the ?rst 
voice contact, if there is a second trapped passenger 
pending, the PC will then display the second trapped 
passenger alarm and prompt pickup of the handset. This 
scenario will continue depending on how many trapped 
passenger conditions exist. All of the alarms and con 
comitant voice contacts will be accomplished in a single 
phone call. The resident device is in control of which 
elevator the operator converses with, based on the 
order the alarms are received. 

In our system, the monitoring center attendant 
contacts a serviceman and provides assurances to the 
passenger while waiting for the arrival of the service 
man. This provides more comfort to the passenger than 
other systems in which communication is merely pro 
vided with the building superintendent. However, 
when the serviceman arrives he is unable to easily in 
form the passenger or the remote attendant of his ar 
rival. In other systems, such as shown in Japanese 
Kokai 2-188384, communication is provided between 
the trapped passenger and either the remote attendant 
or the local building manager’s offrce. 

DISCLOSURE OF INVENTION 

The object of this invention is to provide capability 
for equipping a building with a handset for communi 
cating with a trapped passenger and with a monitoring 
center. 
According to the present invention, a three way 

voice gateway is provided as an integral portion of a 
remote voice system. The method is to provide such a 
voice gateway into a remote voice system. 
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2 
In our remote monitoring system, for example, we 

have previously provided communications between a 
monitoring center and the remote site by means of elec 
tronic hardware either added to older, relay logic type 
elevators or we have embedded our monitoring and 
voice logic in new elevators. So it will be understood 
that in the description which follows we will show an 
implementation of the present invention as an improve 
ment to our existing hardware approaches. The soft 
ware required to carry out the present invention may 
similarly constitute a part of add-on hardware or be 
already embedded in the product when sold. Thus, the‘ 
detailed disclosure which follows will have many fea 
tures which are unique to our own systems. However, 
the underlying principles are applicable to elevator 
monitoring in general. 
The methodology for upgrading our existing ap 

proach is to add a telephone within the building. If, in 
response to a ringing thereof, the additional telephone is 
not picked up, then the upgraded system works as be 
fore without the upgrade. In other words, the trapped 
passenger talks only to the monitoring center operator. 

If a trapped passenger alarm exists and the monitor 
ing center operator has not picked up yet, the act of 
picking up the additional phone’s handset initiates a 
voice contact to the trapped passenger. The communi 
cation will be with the ?rst trapped passenger car de 
tected by the resident monitoring device. If the # key is 
depressed, the handset will be put into communication 
to the next detected trapped passenger car, if any. If the 
# key depression occurs while voice is active with the 
last received trapped passenger alarm, the resident de 
vice will roll over the voice contact back to the ?rst 
received trapped passenger car. Additionally, if while 
the phone is off-hook, a digit on the handset is pressed, 
the voice link will be enabled to the elevator number 
selected by the digit. The voice switch frequency at the 
handset is limited to one switchover every two seconds. 
When a trapped passenger is detected by the resident 

device, the alarm and associated voice contact is estab 
lished. Anywhere through this sequence, the additional 
handset can be picked up. The system proceeds to de 
liver the alarm to the monitoring center and go into 
voice, while responding to the handset as described 
above. When voice is established between the building 
and monitoring center modems, the monitoring center 
will be talking to whichever elevator .has been selected 
by the additional handset. 
As long as the handset is off-hook, the system re 

sponds as described immediately above. If the handset 
goes on-hook for 5 seconds, control reverts to the way 
the system worked before, without the additional hand 
set. Control is regained by the handset if a digit is 
pushed or by going on-hook and then off-hook again. 
These and other objects, features and advantages of 

the present invention will become more apparent in 
light of the following detailed description of a best 
mode embodiment thereof, as illustrated in the accom 
panying drawing. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram showing a voice gateway 
used, according to the present invention, for example, in 
a master which may be used to communicate both with 
individual car slaves and a remote monitoring center; 
FIG. 2 is a block diagram of a voice gateway, accord 

ing to the present invention; 
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FIG. 3 is a simpli?ed ?owchart diagram illustrating 
the steps executed by the processor in a state machine 
for controlling the voice gateway of FIG. 2; 
FIG. 4 is a simpli?ed ?owchart diagram of the 

TP_STATEl state of FIG. 3 which is executed by the 
processor in determining if the voice gateway must be 
activated; 
FIG. 5 is a simpli?ed ?owchart diagram of the 

TP_STATE2 state of FIG. 3 which is executed by the 
processor in determining when the telephone handset 
goes off-hook and there are alarm conditions; 
FIG. 6 is a simpli?ed ?owchart diagram of the 

TP_STATE3 state of FIG. 3 executed by the processor 
in determining when the telephone handset goes off 
hook and there are no alarm conditions; and 
FIG. 7 is a simpli?ed ?owchart diagram of the 

TP_STATE4 state of FIG. 3 executed by the processor 
in determining when the telephone handset goes on 
hook. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Existing elevator monitoring systems monitor each 
car in a building and transmit alarm and performance 
information back to a remote monitoring center, a local 
of?ce or both. The remote monitoring center or local 
of?ce is responsive to such information transmitted 
from a large number of buildings and is in communica 
tion with a network of servicemen deployed to respond 
to calls for help on instant notice. 

In designing hardware for monitoringeach car in a 
relay-based system, for example as shown in U.S. Pat. 
No. 4,568,909, it may be convenient to use a number of 
slaves interconnected with a communications bus and 
out?t one of the slaves as a master not only for monitor 
ing its own car by means of sensors but for evaluating 
the information gathered by the slaves for the other cars 
and for communicating the information to interested 
parties. In this way, a number of cars can use the same 
signal processing and communications hardware as well 
as associated software. 
The detailed example which follows is implemented 

for such a master but it should be realized that the exam 
ple is merely an implementation of the basic principles 
of the voice gateway which are applicable to other 
elevator monitoring systems which use different hard 
ware approaches. 
The method of voice communication between any 

one or more inoperative elevators and the monitoring 
center may, for example, be the public telephone 
switched circuit network whereby the monitoring sys 
tem may identify the inoperative elevators and establish 
a voice connection through the public switch, to a local 
of?ce. The method of voice communication that we 
show, in this embodiment, between the elevator car and 
other points is therefore in?uenced by this choice and 
should similarly not be thought of as a limitation on the 
claimed invention. 
FIG. 1 illustrates a voice gateway 10, according to 

the present invention, interfaced in this case with the 
remainder of the hardware in FIG. 1, in the form of a 
master, such as we use for communicating with a re 
mote site and with a number of slaves in a building. 
A master/ slave communication unit 12 which we also 

call an industrial control unit (as shown in detail in U.S. 
Pat. No. 4,622,551) for receiving input information on 
the status of the elevators from each of the slaves at 
regular intervals and supplying same to the monitoring 
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4 
center. The information is transmitted on a communica 
tion line 14a, 14b which is connected to the slaves in the 
building. The lines 14a, 14b are terminated with a line 
termination network 16 connected close to the unit 12 
to provide ?ltering for error free communication in a 
high-noise environment. The far end of the line is simi 
larly terminated. 
The information is processed by a signal processor 18 

to determine, for example, if an alarm condition such as 
a trapped passenger is present. Alarm condition criteria 
and acceptable limits for daily performance data are 
de?ned according to Boolean logic equations coded 
within the software of the signal processor. Such may 
be implemented in a state machine, for example, as 
shown in U.S. Pat. No. 4,622,538 or, as shown in U.S. 
Pat. No. 4,750,591. ' 
A universal asynchronous receiver transmitter 

(UART) 22, which may be part of the processor 18, is 
used to communicate with and control a modem 24. In 
addition, circuitry is contained within the master to 
provide real time clock interrupts associated with 
counting and measuring of unit intervals of time for the 
purpose of determining alarm conditions and maintain 
ing the correct time of day. A power supply 26 to the 
master is shown as being 110/220 V. at 50/60 Hz. The 
outputs of the power supply may be a regulated ?ve 
volt supply and a :Ltwelve-volt supply, for example, to 
provide all of the power for the logic which is con 
tained within the master, and also an unregulated 24 
volt supply may be sent to all of the slaves associated 
with the particular master. A clock 28 consists of a 
crystal control oscillator which provides all the syn 
chronous clocking information for the master system 
circuitry. 

Interfaced to the processor 18 on address lines 30, 
control lines 32, and data lines 34, is a Read Only Mem 
ory 36, which may also be erasable, programmable read 
only memory. Contained within this memory are all of 
the logic functions associated with the performance of 
the master as detailed elsewhere. In addition, a Random 
Access Memory 38 is provided for temporary data 
retention. This memory can be written and read from 
the processor 18 to/from the master/slave communica 
tion interface. Contained within the RAM memory is a 
common storage area which is used to pass information 
between the master/slave communication interface 12 
and the signal processor 18. This common memory area 
is accessed by the processor under software control to 
obtain the latest input data from each elevator. This 
input data is rewritten in registers of memory in the 
processor 18 to become what is known as the “bit map” 
of the input data. Detection of a change in state of one 
of the bits in the bit map is used in the logical ?ow of 
predetermined algorithms to determine the presence of 
an alarm condition and/ or signi?cant performance asso 
ciated with the bit change. Upon detection of an alarm 
condition, such as a trapped passenger, the processor 
will forward a speci?c alarm message to a central moni 
toring center or a local monitoring center. The message 
is sent from the processor 18 to the modem 24 via the 
UART 22 which provides the necessary formatting and 
control signals for operation of the modem. Data is 
transmitted from the UART to a driver circuit 40. Re 
ceived back from the modem are received data from a 
receiver circuit 42. When a master is ready to transmit 
a message through the modern, an initialization se 
quence is sent to the modem. Subsequently, a response 
is received from the modern indicating to the processor 



5 
that the modern has been initialized and is prepared to 
dial. At that point, a dialing sequence is sent from the 

- processor to the modem which consists of a command 
function to dial followed by the necessary digits to call 
the monitoring center. After the dialing sequence, the 
processor will wait for the reception of a data set ready 
signal from the modem. This occurs once the modern 
has completed the dialing cycle and has received a 
carrier back signal. The master is then ready to transmit 
the message to the monitoring center detailing the alarm 
condition for performance data. Upon transmission and 
reception of the message at the monitoring center, an 
acknowledgement signal will be received. At that time, 
the processor will “hang up” the modem, and the 
modem disconnects from the monitoring center and 
clears the telephone line. 

In the event of a trapped passenger, the monitoring 
software will detect same and transmit a trapped passen 
ger message to the monitoring center. At the same time, 
according to our invention, the voice gateway causes a 
touch tone phone to ring in or near the building so the 
building superintendent may be made aware of the 
problem. The processor 18 causes the ICU 12 to enable 
a speaker and microphone in the affected car. If the 
building superintendent answers the phone, he will be 
placed in voice communication with the trapped pas 
senger. Also, he may choose to talk to the occupants of 
a different car by pressing selected buttons on the key 
pad of the touch tone phone, as described in detail 
below in connection with FIG. 2. After the trapped 
passenger alarm is transmitted to the message center, 
the monitoring personnel will want to dispatch a ser 
viceman and establish voice communication with both 
the trapped passenger and the building superintendent. 
The voice gateway 10, according to the present inven 
tion, permits such a three way conversation to occur. 
The monitoring center will be enabled to join an al 
ready established conversation between the superinten 
dent and the trapped passenger or will be able to estab 
lish ?rst contact if the superintendent failed to answer 
his phone. 
FIG. 2 shows the voice gateway of FIG. 1 in detail. 

There, a digital Input/Output (I/O) device 52 may be 
part of the processor 18 of FIG. 1 and be responsive to 
and provide control signals for controlling an analog 
switch 54 which controls either two-way or three-way 
conversations between the elevator car and either or 
both of the superintendent’s of?ce phone and a phone in 
the remote monitoring center. The analog switch may 
be designed to ?rst provide, upon receiving a signal on 
a line 56, voice communications over lines 48 from the 
elevator car with a trapped passenger and over lines 50 
to the superintendent’s of?ce, and then, upon receiving. 
a control signal on a line 58 prompted by a request from 
the monitoring center, providing additional voice com 
munication over line 46 from the monitoring center. 
The analog switch may simply effect the summing of 
the signals on the line 46 for summation with the voice 
communication signals existing between the car and the 
superintendent’s of?ce. This might typically be at the 
input of non-inverting summing ampli?ers (not shown). 
Upon receiving a trapped passenger message, the moni 
toring center will cause the processor 18 to send a mes 
sage over lines 30, 32, 34 to the digital I/O control 52 in 
order to cause the control 52 to provide the control 
signal on the line 56 to the analog switch 54 to establish 
voice communication between the car and the superin 
tendent’s of?ce. At the same time, the processor 18 will 
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enable the speaker and the microphone in the car by 
means of commands to ICU 12. The digital control 52 
will also provide a control signal on a line 60 to a micro 
phone switch 62 which will cause a switch to connect a 
ring voltage source 64 activated by the signal on line 60, 
to provide a ring voltage to the superintendent’s phone. 
After pick-up of the phone, a hook switch detection 
circuit 66 will provide a signal on a line 68 to the control 
52 indicating that the superintendent has picked up his 
phone and the control 52 will cause the signal on the 
line 60 to be deactivated. At that point, the ring voltage 
source will be disconnected and deactivated. The super 
intendent may speak into his microphone in his handset 
and will provide a voice signal on a line 70 to an ampli 
?er 72 driven by a current source 74. After ?ltering by 
?lter 76, a ?ltered voice signal is provided on a line 78 
to the analog switch 54 for transmission to the trapper 
passenger in the affected car for annunciation on a 
speaker therein. Similarly, the trapped passenger may 
speak into a microphone located in the car over a signal 
line 80 ampli?ed by an ampli?er 82 which provides an 
ampli?ed signal on a line 84 to a ?lter 86 for ?ltration 
whereby the trapped passenger’s voice signal is sent to 
the speaker in the superintendent’s handset. 
A dual-tone multi-frequency (DTMF) decoder 90 is 

responsive to touchtone inputs from a touchtone-type 
phone in the superintendent’s of?ce for allowing the 
superintendent to select a different car with which he 
wishes to speak. The digital control 52 is responsive to 
a decoded signal on a line 92 (representing four lines in 
this case) which then transmits a digital signal on lines 
30, 32, 34 to the processor 18 whereby the processor 
signals the industrial control unit 12 to enable the 
speaker and microphone in the selected car for connec 
tion to the analog switch 54in place of the car originally 
connected by the processor in response to the trapped 
passenger message. 
FIG. 3 is a simpli?ed ?owchart diagram illustrating 

the steps the voice gateway software executes to con 
trol the voice gateway hardware. The voice gateway 
software may be resident in the ROM 36. There are 
signals within the remote monitoring operating system 
which affect the operation of the voice gateway. These 
signals are evaluated by the processor 18 of FIG. 1 
which compares the present received signals to values 
indicative of speci?c system conditions to determine if 
any signal has entered a state indicative of a transition 
from the present operating condition to another operat 
ing condition. 

Thus, the presence or absence of certain elevator 
alarms is monitored. The state of the voice gateway 
hardware is also monitored. Thus a voice gateway 
“state machine” is created which greatly reduces the 
complexity and burden of control of the voice gateway 
hardware by the remote monitoring operating system. 
Each state that the voice gateway can assume is rep 

resented graphically in FIG. 3 by a circle. Mnemonics 
used within a circle identify the state. All permissible 
transitions between states of the voice gateway are 
represented graphically by transition lines with arrow 
heads in between circles. Each transition is quali?ed by 
an expression whose value is either true or false. The 
voice gateway remains in its current state if all the ex 
pressions which qualify the transitions leading to the 
other states are not satis?ed. The new state is entered 
immediately after a transition criterion becomes fully 
satis?ed. An expression may consist of one or more 
variables joined by logical operators AND, OR, or 
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NOT. The AND operator is represented by the symbol 
*. The OR operator is represented by the symbol +. 
Parentheses are used to clarify precedence. 
A simpli?ed description of the operation of the voice 

gateway state machine follows. Each state in the dia 
gram of FIG. 3 will be described along with the require 
ments and conditions for transition out of the state to 
another succeeding state. 
Upon application of power or reset to the remote 

monitoring system, a state 100 which we call the 
TP_STATE1 is entered, as indicated by transition line 
102 in FIG. 3. The TP_STATE1 state functionally 
represents an inactive superintendent’s handset, inactive 
because the handset is on-hook, or it has been off-hook 
for more than two minutes and additionally no keys 
have been pressed during the two minute interval or 
because it has been entered from other states indicative 
of no activity. 

Thus, after the voice gateway state machine enters 
the TP_STATE1 it will stay there, as indicated by a 
self transition line 104, as long as: 

(no trapped passenger (NO TP) alarms occur and the 
superintendent’s handset in on-hook) 

OR 
(the system operating system has detected a voice 
gateway hardware error) 

(the superintendent’s handset has been off-hook for 
more than two minutes and no keys are pressed). 

The TP_STATE1 state 100 may also be entered 
from a TP_STATE2 state 105 when a trapped passen 
ger (TP) condition is no longer detected, as indicated by 
transition line 106 in FIG. 3. The TP_STATE1 state 
may also be entered from a TP_STATE3 state 108 
when the 

(superintendent’s handset has been off-hook for more 
than two minutes and additionally no keys have 
been pressed during this two minute period) 

OR 
(the superintendent’s handset is on-hook) 

as indicated by a transition line 110 in FIG. 3. The 
TP_STATE1 state 100 may also be entered from a 
TP_STATE4 state 112 when 

(the superintendent’s handset in on-hook and no TP is 
detected) 

OR 
(the superintendent’s handset has been off-hook for 
> :2 minutes, and additionally no keys have been 
pressed during this two-minute period), 

as indicated by transition line 114 in FIG. 3. 
Referring now to the ?owchart of FIG. 4, the 

TP_STATE1 state begins with a TEST__HARD 
WARE instruction 116 which determines if the voice 
gateway hardware is faulty. If so, the program branches 
to an instruction 118 to exit TP_STATE1 and re-enter 
as indicated by transition line 104. 

If the voice gateway hardware is not faulty, instruc 
tion 116 branches to an instruction 120 which tests if the 
superintendent’s handset is off-hook. If the superinten 
dent’s handset is off-hook, instruction 120 branches to 
an instruction 122 which checks if the superintendent’s 
handset has been off-hook for more than two minutes 
and additionally no keys have been pressed during this 
two-minute period. If the two-minute timer test is suc 
cessful, the program branches to a “?lter key” instruc 
tion 124 to check for keypad key depression on the 
superintendent’s phone. If a keypad key depression is 
detected in a step 124a, TP_STATE 3 is established, as 
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8 
indicated in a step 12412, as the next state. Next, instruc 
tion 118 is executed to exit TP_STATE1. 

If the two-minute timer test 122 is not successful, the 
program branches to an instruction 126 which estab 
lishes TP_STATE3 as the next state as indicated by a 
transition line 128 in FIG. 3. The program then 
branches to instruction 118 to exit TP_STATE1 and 
enter the TP_STATE3, i.e., the state 108. 

If instruction 120 detects that the superintendent’s 
handset is on-hook, the program branches to an instruc 
tion 130 which checks if there is a trapped passenger 
(TP) present. If there is a TP, an instruction 132 estab 
lishes TP_STATE2 as the next state 105. The program 
then branches to instruction 118 to exit TP_STATE1 
and enter TP_STATE2 as indicated by a transition line 
134 in FIG. 3. 

If instruction 130 in FIG. 4 detects there is no TP 
present, the program branches to instruction 118 to exit 
TP_STATE1 but enters again as indicated by transi 
tion line 104 in FIG. 3. 
The TP_STATE2 state 105 is entered from the 

TP_STATE1 state as described in the previous para 
graphs and indicated by transition line 134 in FIG. 3. 
The TP_STATE2 state 105 is also entered from the 
TP_STATE3 state 108 when 21 TP occurs and the 
superintendent’s handset is off-hook, as indicated by a 
transition line 136 in FIG. 3. The TP_STATE2 state 
105 is also entered from the TP_STATE4 state 112 
when a TP occurs and the superintendent’s handset 
goes from off-hook to on-hook for more than 0.5 second 
as indicated by a transition line 138 in FIG. 3. 
FIG. 5 details the operation of the voice gateway 

state machine state 105, called “ON HOOK” or 
TP_STATE2. TP_STATE2 begins with an instruction 
140 which checks the condition of the superintendent’s 
handset. If the handset is on-hook, the program 
branches to an instruction 142 which checks if any 
voice relays, associated with any cars (slaves) have not 
been activated yet. We now look for any cab in which 
there is a trapped passenger and in which voice has not 
yet been established. If we ?nd such a cab, the program 
branches to instruction 144 which causes the superin 
tendent’s handset to ring. The program then branches to 
an instruction 146 which checks to see if there is a TP. 
If there is a TP, the program branches to an instruction 
148 to exit TP_STATE2, as indicated in a transition 
line 149 which simply causes a re-entry to state 105. If 
there is no TP, the program branches to'an instruction 
150 to establish TP_STATE1 100 as the next state. 

If the instruction 142 does not detect any cabs that 
require voice, the program branches to an instruction 
152 which turns off the superintendent’s handset ringer. 
The next instruction 146 checks to see if there is a TP. 
Again, if there is a TP, the program branches to the 
instruction 148 to exit TP_STATE2 via the transition 
line 149. If there is no TP, the program branches to the 
instruction 150 to establish TP_STATE1 as the next 
state. Instruction 148 is then executed to exit TP_ST 
ATE2, and a transition is made as indicated by the 
transition line 106 in FIG. 3. 

If instruction 140 determines the handset is off-hook, 
an instruction 107a is executed to determine which 
elevator has the highest priority alarm. An instruction 
10717 is then executed to turn the handset ringer off. An 
instruction 107c is then executed to activate that eleva 
tor voice relay which has the highest priority. An in 
struction 107d is then executed to establish TP_ST 
ATE4 as the next state. 
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The TP_STATE3 state 108 is entered from the 
TP_STATE1 state 100 as described in the previous 
paragraphs and indicated by the transition line 128 in 
FIG. 3. The TP_STATE3 state 108 is also entered 
from the TP_STATE4 state 112 when a valid elevator 
number is pressed on the superintendent’s handset, as 
indicated by a transition line 154 in FIG. 3. 
FIG. 6 details the operation of the voice gateway 

state machine state 108, called TP_STATE3. TP_ST 
ATE3 begins with an instruction 156 which determines 
if the superintendent’s handset is on-hook. If the super 
intendent’s handset is on-hook, the program branches to 
an instruction 158 to establish TP_STATE1 100 as the 
next state. An instruction 160 is then executed to exit 
TP_STATE3. 

If the superintendent’s handset is not on-hook, the 
program branches to an instruction 162 which tests if 
the previous state was TP_STATE4 and if true, if a key 
was pressed while in TP_STATE4. If true, the pro 
gram branches to an instruction 164 to determine if the 
key pressed was the “#” key. If true, an instruction 166 
is executed which determines the elevator with the 
highest priority TP alarm. Next, an instruction 168 is 
executed. to activate that elevator’s voice connection. 
Next, an instruction 170 is executed to establish 
TP_STATE4 as the next state. The instruction 160 is 
then executed to exit TP_STATE3 and a transition is 
made to the TP_STATE4 112, as indicated by a transi 
tion line 172 in FIG. 3. 

If instruction 164 determines that the scan key was 
not pressed, the program skips instruction 166 and 
branches to the instruction 168 to activate the selected 
elevator voice connection. Next, the instruction 170 is 
executed to establish TP_STATE4 112 as the next 
state. Instruction 160 is then executed to exit TP_ST 
ATE3 but to return immediately thereto as indicated by 
a return transition line 174 in FIG. 3. 

If instruction 162 determines that a key was not 
pressed in state 112, the program branches to an instruc 
tion 176 which tests if there is a TP. If there is a TP, the 
program branches to an instruction 178 to establish 
TP_STATE2 105 as the next state. Instruction 160 is 
then executed to exit TP_STATE3 and transition to 
the TP_STATE2 105 as indicated by the transition line 
136 in FIG. 3. 

If instruction 176 determines there is no TP, the pro 
gram branches to an instruction 180 which tests if a new 
key was pressed. If a new key was pressed, an instruc 
tion 182 is executed to activate the selected elevator’s 
voice connection. Next, the instruction 170 is executed 
to establish TP_STATE4 112 as the next state. Instruc 
tion 160 is then executed to exit TP_STATE3 and a 
transition to state 112 is made as indicated by the transi 
tion line 172 in FIG. 3. 

If instruction 180 determines no new key was pressed, 
the program branches to an instruction 184 which de 
termines the number of con?gured elevators. If only 
one elevator is con?gured (predetermination of number 
of cars in building), instruction 182 is executed to actu 
ate the elevator’s voice relay. Next, the instruction 170 
is executed to establish TP_STATE4 112 as the next 
state Instruction 160 is then executed to exit TP_ST 
ATE3 and enter state 112 as indicated by the transition 
line 172 in FIG. 3. 

If instruction 184 determines that more than one ele 
vator is con?gured, the program branches to an instruc 
tion 186 which tests if the superintendent’s handset has 
been off-hook for more than two minutes and addition~ 
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10 
ally no keys have been pressed during the two-minute 
interval. If the two-minute timer test is successful, the 
program branches to the instruction 158 to establish 
TP_STATE1 100 as the next state. Next, instruction 
160 is executed to exit TP_STATE3 l08 and enter state 
TP_STATE1 100 as indicated by the transition line 
110. 

If the two-minute timer test fails (instruction 186), the 
program branches to the instruction 160 to exit TP_ST 
ATE3 and re-enter as indicated on a line 187 in FIG. 3. 
The TP_STATE4 state is entered from the TP_ST 

ATE2 state as described in the previous paragraphs and 
indicated by a transition line 190 in FIG. 3. The 
TP_STATE4 state is also entered from the TP_ST~ 
ATE3 as described in the previous paragraphs and 
indicated by the transition line 172 in FIG. 3. 
FIG. 7 details the operation of the voice gateway 

state machine state 112, called TP_STATE4. TP_ST 
ATE4 begins with an instruction 192 which determines 
if the superintendent’s handset is on-hook. If the super 
intendent’s handset is not on-hook, the program 
branches to an instruction 194 which determines if a 
new key was pressed. If a new key was pressed, the 
program branches to an instruction 196 to process the 
keystroke. Instruction 196 is similar in function to that 
of step 124 of FIG. 4. Thus, an instruction 198 is exe 
cuted to exit TP_STATE4 and enter the state TP 
STATE3, if the key is depressed, and will exit and 
re-enter TP_STATE4 otherwise. 

If instruction 194 determines that no new key was 
pressed, the program branches to an instruction 200 
which tests if the superintendent’s handset has been 
off-hook for more than two minutes and additionally no 
keys have been pressed during the two-minute interval. 
If the two-minute timer test is successful, the program 
branches to an instruction 202 to establish TP_ST 
ATE1 as the next state. Instruction 198 is then executed 
to exit TP_STATE4 and enter state TP_STATE1. If 
the two-minute timer test 200 is not successful, instruc 
tion 198 is executed to emit T P__STATE4 via transition 
line 174 for immediate re-entry into TP_STATE4. 

If instruction 192 determines that the superintendent’s 
handset is on-hook, the program branches to an instruc 
tion 204 which tests if there is a TP. If not true, the 
program branches to an instruction 206 to disable all 
elevator voice connections. An instruction 208 is then 
executed to establish TP_STATE1 as the next state and 
an exit is made thereto as indicated by the step 198 and 
the transition line 114 of FIG. 3. 

If instruction 204 determines there is a TP, the pro 
gram branches to an instruction 210 which tests if the 
superintendent’s handset has been on-hook for more 
than one-half second. This acts as a hook-?ash ?lter. A 
hook-flash may be de?ned as a brief period during 
which a user depresses the handset switch manually. If 
true, the program branches to an instruction 212 which 
checks if any elevator’s voice connection is already 
established. If true, the program branches to an instruc 
tion 214 to establish TP_STATE2 105 as the next state. 
Next, instruction 198 is executed to exit this state. 

If instruction 212 ?nds that there is no voice connec 
tion to any elevator, the voice relays are disabled in a 
step 216 and instruction 214 is executed to establish 
TP_STATE2 as the next state. Instruction 198 is then 
executed to exit this state and enter state 105. 
Although the invention has been shown and de 

scribed with respect to a best mode embodiment 
thereof, it should be understood by those skilled in the 
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art that the foregoing and various other changes, omis 
sions, and additions in the form and detail thereof may 
be made therein without departing from the spirit and 
scope of the invention. 
What is claimed is: 
1. Apparatus for ringing a telephone in a building 

having at least one elevator with a trapped passenger, 
comprising: 

control means (18), responsive to a trapped passenger 
signal (30, 32, 34) indicative of a trapped passenger 
in the elevator car, for providing a communications 
initiating signal (60); 

a ring voltage source (64), responsive to the initiating 
signal, for providing a ring voltage signal; 

a switch (62), responsive to the initiating signal, for 
providing the ring voltage signal for annunciating 
the telephone; 
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a hook switch detector (66), responsive to a handset 

switch indicative of the telephone handset being 
picked up or the telephone being otherwise an~ 
swered, for providing an off-hook signal; and 

an analog switch (54), responsive to the off-hook 
signal, for providing a voice communication signal 
path between the telephone and the car. 

2. The apparatus of claim 1, wherein the switch (62) 
is responsive to the off-hook signal for providing a 
microphone signal from the telephone to the communi~ 
cation signal path, and wherein the apparatus further 
comprises a dual-tone, multi-frequency decoder (90), 
responsive to a key signal indicative of a key depression, 
for providing a control signal (92) for providing a voice 
communication signal path between the telephone and 
another car having a trapped passenger. 

* * * * * 


